Polyglutamine protein aggregates are dynamic.
Protein aggregation and the formation of inclusion bodies are hallmarks of the cytopathology of neurodegenerative diseases, including Huntington's disease, Amyotropic lateral sclerosis, Parkinson's disease and Alzheimer's disease. The cellular toxicity associated with protein aggregates has been suggested to result from the sequestration of essential proteins that are involved in key cellular events, such as transcription, maintenance of cell shape and motility, protein folding and protein degradation. Here, we use fluorescence imaging of living cells to show that polyglutamine protein aggregates are dynamic structures in which glutamine-rich proteins are tightly associated, but which exhibit distinct biophysical interactions. In contrast, the interaction between wild-type, but not mutant, Hsp70 exhibits rapid kinetics of association and dissociation similar to interactions between Hsp70 and thermally unfolded substrates. These studies provide new insights into the composite organization and formation of protein aggregates and show that molecular chaperones are not sequestered into aggregates, but are instead transiently associated.